Backgrounds/Aims: Several studies report worse prognosis after left-side compared to right-side liver resection in patients with perihilar cholangiocarcinoma. In this study, we compared outcomes of left-side and right-side resections for Bismuth type III hilar cholangiocarcinoma and analyzed factors affecting survival. 
INTRODUCTION
Hilar cholangiocarcinoma (HC) is a complex, rare disease with a poor prognosis. [1] [2] [3] [4] [5] It is a malignancy arising from the bifurcation of the common hepatic duct in the hepatic hilum. [6] [7] [8] [9] It tends to spread along the bile duct and occasionally extends to the liver parenchyma through the bile duct wall. 
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Several studies report better prognosis after right-side compared to left-side liver resection for patients with HC. [12] [13] [14] [15] [16] [17] However, other studies show no significant differences in outcomes following right and left hepatectomy. 2, 16, [18] [19] [20] [21] The debate is not resolved. Therefore, we conducted this study to compare long-term outcomes fol- lowing left-side and right-side resections for Bismuth type III HC. We also analyzed independent prognostic factors for survival and recurrence. 
MATERIALS AND METHODS

Patients
RESULTS
Demographics and characteristics
The demographics and characteristics of patients are in 
Survival outcomes
Median survival duration for all patients was 36
months. The 5-year overall survival rate was 33% while the corresponding disease-free survival rate was 28% ( Fig.   2A, B ). Differences were not significant. The 5-year overall survival rates were 33% for type IIIa HC and 35% for type IIIb HC, (p=0.983). The 5-year disease-free survival rates were 28% for type IIIa HC and 29% for type IIIb HC (p=0.706) (Fig. 3A, B) .
The 5-year overall survival rates for the two groups extended hepatectomy vs. simple hepatectomy were 40% for extended hepatectomy and 25% for simple hepatectomy (p=0.057). Overall survival was better for patients with extended hepatectomy, although this difference was not significant. Disease-free survival rates were 32% for extended hepatectomy and 23% for simple hepatectomy with no significant differences. The 5-year overall survival rates were 34% for the two groups extended hepatectomy with caudate lobectomy (CL) vs. 31% for simple hepatectomy without CL (p=0.153) while the corresponding disease-free survival rates were 29% and 23% (p=0.660).
Differences were not significant (Fig. 4A, B) .
According to the resection margin status, 115 (8.33%) patients had R0 resection. The 5-year overall survival rate was 36% following R0 resection and 18% after R1 or R2 resection (p=0.029). The 5-year disease-free survival rates were 29% for patients who had R0 resection and 22% for patients with positive resection margins (p=0.625) (Fig.   5A, B) . 
DISCUSSION
Advanced HC is a significant therapeutic challenge for biliary surgeons, as negative margin (R0) resection with minimizing postoperative mortality offers the only chance for long-term survival. 20, [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] Many studies recommend right-side hepatectomy as the resectional procedure for perihilar cholangiocarcinoma [13] [14] [15] [16] [17] [18] because right trisectionectomy is a more common and easier procedure. Another reason for the recommendation is an anatomical consideration because the left hepatic duct is longer than the right hepatic duct. 18 It leads to better long-term outcomes in the right group with a lower incidence of local recurrence. 12 However, recent studies show no significant difference between right hepatectomy and left hepatectomy. The length of the bile duct resected in right hepatectomies is similar to the length in left hepatectomies and shorter than in left hepatic trisectionectomies. 18 Our study showed the same result. As the result of improved surgical skills, R0 resection rate between two groups makes no odds.
Our primary outcome was no significant difference in survival between patients with right and left hemihepatectomy. The long-term results were similar for patients with negative margin resections in a right group (82.5%
had R0 resection for 35% 5-year overall survival rate) and a left group (85.7% had R0 resection for 39% 5-year overall survival rate).
For patients undergoing extended and simple hepatectomy, significantly more patients in the extended right hepatectomy group were obese (p=0.005), lost a lot of blood in the operation (p=0.014) and had a transfusion The extended hepatectomy group had excellent negative margin resections. Due to gaps in operating skills, operating times ＞300 (min), EBL ＞600 ml and transfusion counts were high before 2010.
Significantly more patients had recurrence at the hepatic vessel compared to extended hepatectomy (p=0.009).
More patients with simple hepatectomy without caudate lobectomy had recurrence at the hepatic vessel compared to patients with extended hepatectomy with caudate lobectomy (p=0.025). In univariate analysis, total bilirubin ＞1. (Table 4) .
Extended hepatectomy, which includes caudate lobectomy, is regarded as a standard procedure because in most cases, tumors are close to the caudate lobe B1. [34] [35] [36] [37] [38] [39] [40] However, our study did not find significant differences in survival outcome or pattern of recurrence. In this study, the R0 rates were not significantly different following extended hepatectomy or simple hepatectomy, which might be the main reason for the results. Therefore, a clear caudate lobectomy is not necessary by preoperative imaging examination, R0 resection may be possible without caudate lobectomy.
This study had several limitations. First, it was a retrospective study, so we depended on the completeness of medical records for our analysis. Second, all patients were from a single institution, which limits the generalizability of our results.
In conclusion, the results from this study suggested no difference in outcomes following surgery according to involved side. The main reason for the results appeared to be the lack of difference in the R0 rate between the two groups. Therefore, determining an optimal surgical plan through accurate image review is important to improve survival outcomes by raising the R0 resection rate on both sides.
